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_____________________________________________________________________________________
1. Introduction

In the current working assumption, the following information is acquired by the initial cell search:

1) Number of hypothesis in P-SCH = 3 (Cell ID within each Cell ID Group);

2) Basic number of hypothesis in S-SCH =170 Cell ID Group;

3) Total number of Cell IDs =510;

And it was agreed in RAN1 #48 that Symbol timing and Cell ID within a Cell ID Group should be detected in P-SCH while Frame Boundary and Cell ID Group should be detected using S-SCH. But whether the additional information (hopping on/off, #antennas if required for BCH reception) should be conveyed to the UE during the initial cell search has not reach an agreement. If yes, then which way is efficient to detect these information. It can be detected using S-SCH or DL RS. In this contribution, our views on this issue are first discussed. Simulation results are then given based on the simulation assumptions specified in R1-071236[1].
_____________________________________________________________________________________

2. Views on additional Information detection
In this section, we consider the detection of additional information together with power boosting is enable or disable for DL RS based on our simulations. Details of our simulation could be found in section 3 and 4.
· When power boosting is enable, our views are as follow:

· Both additional information should be detected using blind detection.

· Starting with the number of Tx antennas, it is can easily be done after step 3. Just as pointed out in [2], the reference signals from the other antennas are very easy to detect once the cell ID has be found. The UE can correlate with a known reference signal sequence to check if these reference signals are transmitted.
·  And as for the FH on/off indicator of DL RS, if we associate the P-SCH with the 2-D OS, the UE will need to do a correlation with three different reference signals patterns to verify the cell ID. Then include a check for frequency hopping would just double the number of correlation runs to six which should not represent a large increase in complexity. And from the simulation results showed below, the total index detection performance difference between the blind detection and encoding in S-SCH is negligible. Thus, in our opinion, the frequency hopping on/off indicator should be detected using blind detection when power boosting is supported for DL RS.
· When power boosting is disable, our views are as follow:

· The number of Tx antennas is encoded in S-SCH.
· The FH on/off indicator is detected using blind detection.

· The reason is that, when the number of Tx antenna is encoded in S-SCH, UE will get this information after step 2. Then the antenna information can be used in step 3. And since the baseline antenna configuration for DL is 2 Tx antennas and the simulation assumption is 1 Tx antenna, it is reasonable to conclude that when the  number Tx antennas is 2, the performance of blind detection is almost the same as encoding in    S-SCH.
_____________________________________________________________________________________
3. Simulation assumptions
The common simulation assumptions are aligned with R1-071236[1]. The parameters needed to be specified are listed in Table 1~ 4.
Table 1 : P-SCH symbol parameters

	Sequence
	ZC

	Number of occupied sub-carriers
	36

	Prime number of ZC sequence
	37

	Index number
	[1,7,17]

	Symbol Timing Detection Method
	2-Part Replica-based


Table 2 : S-SCH symbol parameters

	Sequence
	ZC sequence modulated by complex exponential wave

	Number of occupied sub-carriers
	72

	Prime number of ZC sequence
	73

	Number of indices provided by ZC
	15 (for Case 1)
30 (for Case 2)

	Number of indices provided by complex exponential wave 
	68

	Index number 
	Randomly selected


Table 3: DL RS parameters

	Sequence
	Random sequence  x  orthogonal sequence

	Number of occupied sub-carriers
	12

	Number of hypothesis
	2 (for Case 1)
0 (for Case 2)

	Power boosting
	3dB power boosting/No


Table 4: simulation cases
	Case 
	S-SCH
	S-SCH index detection method

	
	ZC sequence
	Exp.wave
	

	1
	15
	68
	Coherent 

DL RS(Non-Coherent),blind detection

	2
	30
	68
	Coherent


Link level simulations are performed to determine the total index detection performance. The total index in our simulation is 2040 (170 Group ID*2 frame boundary*2 FH on/off*3 antenna Info). The cell search scheme contains three steps. The first obtains symbol timing and cell ID within a Cell ID group from the P-SCH, the second step decodes frame timing and a group ID from the S-SCH and the third step detects the orthogonal sequence modulated on to the reference signals. Table 4 lists the simulation cases. For Case 1, 1020 hypothesises are detected using the S-SCH and blind detection using DL RS is performed to find whether the frequency hopping is on or off. For Case 2, 2040 hypothesises are detected in step 2, thus no blind detection is needed since the total index is already 2040.
_____________________________________________________________________________________

4. Simulation results

Figure 1 and Figure 2 show the total index detection performance without and with power boosting for DL RS respectively. It can be seen from these simulation results that when power boosting is applied to DL RS, the total index detection performance of encoding the FH on/off indicator on S-SCH and blind detection are almost the same. However, when power boosting is not supported for DL RS, the performance difference between Case 1 and Case 2 is about 1~1.5dB when the total index DER is 10-2 for 120km/h and 30km/m respectively.
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Figure 1. total index detection performance without DL RS power boosting
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Figure 2. total index detection performance with DL RS power boosting

_____________________________________________________________________________________

5. Conclusions

In this contribution, we present our views on additional information to be conveyed during the initial cell search. Based on the simulation result, our opinions on this issue are as follow :
· When power boosting is enable, both additional information should be detected using blind detection.

· When power boosting is disable, the number of Tx antennas should be encoded in S-SCH while the FH on/off indicator should be detect using blind detection.
_____________________________________________________________________________________
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